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Fig.1 Simplified geological map of the Jiashengpan lead—zinc—sulfur deposit

Q—Quaternary; K;,—Lower Cretaceous; P;—Lower Permian; Pt;/—Liuhongwan Formation; Pt.ag—Agulugou Formation;

Pt,z—Zenglongchang Formation; Ptis—Shujigou Formation; Ptwt—Wutai Group; 7 3 —Coarse—grained granite;

y i —Biotite granite; f 4 3—Gabbro diabase; 6 03—Quartz diorite; u;—Diorite gabbro; ¥ 0;—Schistositized granite;

0 o}—Bedding diorite; ¥ m —Granite—porphyry vein; 1— Geological boundary; 2—Fault; 3—Ore body

AR, W 202 A B AT B A DX P 1) R
N RV B VB B B, B b AT
Ber & I 25 AR Jerp il A il Be LR 4
B E, VR BLLARRMEE O ) T B LU Rl R
A R R T R S S T AR B LA W R A g
hEe,
1.3 EREEERE

A PRAE 38 R AR 7 VU I OR BRI AR B
Fe g R Ik, i DX A P DA DX 388 o A P
N — PR TR B SR W A0 2k A A SR
AR TR E A i, Rk e AR DX A A
WHER T B A3 5T A e I, 2 1A A5 B A f ol
LA AT B Ok R 2 AR A B B A A
5 HEAWMREZIRAL, 1A, T8 BORIA kA
1.4 FEST REE

A BRRACAR I R AT, PHREH I 28 2, R
EPIRIFX XIXZ, 2K 4 km, 0 IABZER 28
km®, B R RG HZ AR, R ERHE VLR, LR

WO Z W R R R, BRI A 67 4,
H w40 A~ P35 22.96%; FE0 14 29 4> F-
YA 3.95% ;B R 29 A SER A 1.35%9,

A BT PR BT A AR LA TR B 7 ) F2 22
A EERE RERERE NEE FOTE  ka o B
AR KA AT Jr AR A s 45 BlA R
S SR OB R A A SRR T = B A LIt
TERLIR ZRL SR 2548 Ry 2 IR R 3E AR R AL AR
Sk PRS0 IR BRARIZ UK R YR 1,

2 FEAR R A SN

ASCHESCR A 11 D0 IS A R B 0k
AU FL T AL 5 A R H— AR = I R B RE
iR 2 Y o M R R 1, T 3
P8 TN 4 1 v IRl 2R il i 1 5 5 e A% T
N[ iR ot R 2 e SRS i N E v 8
HOE B FE SO DU L R A gl b
HF + HCIO, BRiE i, 2 )5 FH5E s B 25 7 22 e
RERE , MU A 44k i HBr A1 HCI B2 X 85 #4745

@5l AR X 105 M BTBA. P 5t TR DS R AR e T A S A R AR DX AN A M R A, 1983,



1692 h %]

Hi J 2010 4F

B G 1E I 21°C, HXTIRE 20% 09 14 iR
PRl GB/T17672—1999 (5 A1 i 4 B84 R 67 2% 1
Iy, H ISOPROBE—T #4555 1% ) 52 Wi 485 [ 42
RIIEMIE R 20 1T, WM AR SHT
ST 105 HUBTBA 1984 4F (N ZE T B IR X 3 A
X R 2 &m0y AR R iR Y T E
B A R B
3 IR R 2 BRRAE
A B0 DR A 0 B () 7 28 2 L an 6 1 T
AR B 8 YA 38 A XS0 L PN 7 7 P 2E A [) 1 485 [ o 3R
L A W DRBUR PR AR AR, HAR R R 4L
2Pb/*Pb A 15.889~16.257 (“F-¥IMH 15.995),%7Pb/
pb A 15.158~15.455 (CF¥IMH 15.365) ,*Pb/*Pb K
35.112~36.271 (“F¥IH 35.839) ;B 41 LI AH X = 05T
PERYMRRAE , HAY R Z 418 2P/ Pb A 17.871~
18.990 (“F-F¥1M{H 18.303),"Pb/*Pb M 15.509~15.672
CF¥1ME 15.587) ,2Pb/*Pb 4 37.525~38.770 (*F-3
1 38.142) , W AE S0 IRGRAL 0™ A1 53 M H T AR
JRBUIR |12 YR AR A RS KGR ™ S R A
e (K 2) AL = R A XA A B AR
TE RIF LA A HARIEA F J5 & DL B AR AE A =,
L W AR ST IR B R 2R AR AR R K 4
BN IR (HTE A LR B 4 N AT TR 7 2% 4H i £k
PESC R B (] 3), R WIW IR 32 2 280 W R L
() 48 A B v B ) AR D N AL I R0 2 R vk
£ 8 2Pb/™Pb HAH 15.946~18.633, -4 16.967;

a 0

10 20 30 40 50 60 70 80 mm

27ph/2ph FLAE 15.235~15.644, F 31K 15.451;*Pb/
pb HAH 35.383~38.77,F-3I°0 36.799, WA+
i 2Pb/>Pb LA 17.871~18.906, “F-¥J°h 18.379;
2pb/*Pb AH 15.555~15.625, F- 314 15.590;**Pb/
2ph HAH 37.776~38.622, F-4 38.129, Jr B W KL
2pb/*Pb AH 15.889~16.081,F- 14 15.969;*"Pb/
ph [EAE 15.158~15.455, “F-#°4 15.367;>"Pb/*Pb
FeAE 35.112~36.271, 344 35.840, INFEW 2Pb/
ph fE 15.947~18.990, “F#°4 16.718;*"Pb/*Pb
FLAE 15.378~15.672, “F-¥°H 15.460;Pb/>Pb LL1H
35.858~38.748 , 34K 36.609, Hi Al 17 F LR LA
BRAT B INEERT T R Y S e, g
BRA i B RO LU B T AR R, X 5
FET A RBT HL3 & B B AR IR A, B AR
BGPTSR IR A, RGBT R A =i
SRR AR TR

4 A EOR RIS

H AR B R B A% 52 T Zartman 85744 3 5
A fgarb (& 3), A 4R B 4L % SR i5 T
b SRR AL G AR L AT e = ] DA T
Mg AT M AR BT UL R AT ORI T
SRR A HUOR S IR B 2R IIR A 84t
FRAE , H A e A =X BT i v o LU B B A T
p B RS R ol 9SSR A BT I IR BOK AR
FHAY R A O S AR A AT, fEX A RS kAT
HOUBWER  JOltE R R VR HT 722 5 4

P2 AR LT PR R L T AT

Fig.2 Ore features of the two stages in the Jiashengpan ore deposit
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Table 1 Lead isotope compositions of sulfides from the Jiashengpan lead—zinc—sulfur deposit

B 4151 7] PR 25ph/2ph 27pb2MPh 208pp M ph PEORERUE
08J2-2-1 BB 12N 16.257+0.001 15.404+0.001 36.178+£0.002
08J3-3-5 B FRRIR 15.973+0.001 15.394+0.001 35.906+0.002
08J5-1-2 JIHT BALR 15.95+0.001 15.387+0.001 35.885+0.002
08J5-2-4 I BGUIR 15.941£0.001 15.376+0.001 35.857+0.003
08J5-3-3 JTHT BRIR 15.929+0.002 15.357+0.001 35.822+0.003
4-3-3 W™ JEAR 15.969+0.001 15.388+0.001 35.893+0.002 AL
08J4-2-2 B IS/ 15.963+0.000 15.389+0.001 35.889+0.001
08J5-1-2 EE™ IE2/ SN 15.947+0.001 15.378+0.001 35.858+0.002
08J5-3-3 NFE BGUIR 15.98+0.001 15.39740.001 35.9160.002
5-1-2 e NFE BGLR 15.9540.000 15.39340.001 35.914+0.001
5-2-5 MR AR 15.97+0.001 15.389+0.001 35.889+0.002
7K809-2 Y ElETR SN 16.224 15.34 35.788
ZK407-5 g3 4R PR 15.964 15.331 35.733
7K202-30 W EIERITIN 15.946 15.324 35712
7K 809-4 Wk HRLBKCIR 15.996 15.235 35.383 105 b
ZK72-2 JIHs BGLIR 16.004 15454 36.082 BA
ZK46-6 Ji BAIR 15.965 15.329 35.734 (1984)
ZK75-1 JTHHT BRIR 15.889 15.158 35112
ZK75-2 kit BGLR 16.081 15.455 35958
QK9 JiE BGLR 15.989 15419 36.271
08J4-2-2 ThE A ZHEIN 18.906+0.002 15.625+0.002 38.622+0.004
08J3-1-3 B Jetk 17.891£0.005 15.581+0.003 37.697+0.008
5-1-2 B FRRIR 18.028£0.001 15.57140.001 37.974+0.002
5-2-5 Y™ JikctR 18.6330.002 15.644+0.002 38.77+0.004 AL
08J3-1-3 MR AR 17.914+0.002 15.565+0.002 37.979+0.005
08J3-3-5 B4l PNER BYIR 18.99+0.003 15.672+0.002 38.7484+0.005
4-3-3 W™ HikoR 18.438+0.003 15.631+0.003 38.556+0.006
7K408-5 WO HRLBKCIR 18.163 15514 37.525
105 b
ZK201-9 Wk HRLBKCIR 18.139 15.509 37.921
7K28-33 W BRIk 17.871 15.555 37.776 o
(1984)
ZK408-5 g ie/R BGLR 18.36 15.589 37.99
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A— Upper mantle ; B—Orogen ; C—Upper crust; D—Lower crust
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Table 2 Lead isotope parameters of sulfides from the Jiashengpan lead—zinc—sulfur deposit

%2 RESMERT KRLYBRMRSH

jE2=s Myl t/Ma u ® Th/U 12 v, Aa AB Ny
08J2-2-1 1469 949 3758 383 5344 4228 5845 1677 30.84
08J3-3-5 1654 9.58 3818 3.86 5525 4360 59.66 1935 3227
08J5-1-2 1663 9.58 3817 386 5493 4315 59118 1906 3214
08J5-2-4 1660 955 3795 385 53.59 4243 5817 1826 31.15
08J5-3-3 1651 951 3764 383 5152 4106 5641 1684 2970
4-3-3 1651 957 3807 385 5456 4319 5911 1890 31.76
08J4-2-2 1656 957 3810 385 5475 4332 5926 1906 3190
08J5-1-2 1657 955 3793 384 5358 4262 5832 1835 31.06
08J5-3-3 1651.8 959 3821 3.86 5552 4377 5989 195 3245
5-1-2 y 1666 9.59 3837 387 56.04 4337 5973 19.51 33.1
5-2-5 AT 16515 957 3805 385 54.5 4333 592 1897 31.66
ZK809-2 1431.1 935 35 3.62 39.16  40.87 52.4 11.96 17.9
ZK407-5 16032 943 3656 375 4583 3977 5354 1423 2477
ZK202-30 16092 942 36.5 3.75 4532 3932 53 13.88 2446
ZK809-4 1490.8 9.19 3334 351 2759 3508 4375 597 9.25
ZK72-2 16859 972 3962 394 63.72 4715 6526 2394 3894
ZK46-6 16007 943 3654 375 4565 3958 5334 1405 2467
7K75-1 14928 905 3183 34 1775 3078 3697 0.91 1.62
ZK75-2 16348 968 3825 382 5796 4891 6472 23.02 328
QK9 16652 964 4049 406 66.2 4161 6197 2122 4333
08J4-2-2 -167.9 947 3491 3.57 66.96 69.13 89.37 19 30.73
08J3-1-3 517.4 949 3609 3.68 56.89 5456 7111 18.63 2847
5-1-2 408.1 945 3642 373 5887 5226 7021 1733 31.12
5-2-5 59.8 953 3707 376 6789 5749 7815 2047 3726
08J3-1-3 482.5 945 3704 379 61.7 50.3 6957 1737 34359
08J3-3-5 B4l -1674 955 354 3.59 7212 7287 9421 2206 34.09
4-3-3 1854 952 3714 378 6693 5611 7652 20.14 37
ZK408-5 240.7 9.32 333 3.46 3899 5414 6476 1276 11.64
7ZK201-9 2521 931 3502 364 4879 4899 06425 1249 2281
ZK28-33 501.6 944 3631 3.72 57.08 5122 6859 1683 2991
ZK408-5 189.9 945 3486 357 51.59 5784 7232 1742 2197
YRR S8 Geokit FF LT
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Fig.4 Diagram of characteristic ; and 1/ values of lead
isotopic composition of sulfides from the Jiashengpan

lead—zinc—sulfur deposit
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Lead isotope composition of the Jiashengpan lead—zinc—sulfur deposit in Inner
Mongolia and its tracing significance for ore—forming materials

FU Chao'?, WANG Jian—ping'?,
PENG Run—min"’, LIU Jia—jun'?, LIU Zhen—jiang"?

(1. State Key Laboratory of Geological Processes and Mineral Resources, China University of Geosciences, Beijing 100083, China;
2. Tianjin Center, China Geological Survey, Tianjin 300170, China)

Abstract: The Jiashengpan lead —zinc —sulfur deposit is located in the Langshan—Zhaertaishan mineralization belt
on the northern margin of the North China Platform. Its ore bodies are hosted in black shale strata of the
Mesoproterozoic Zhaertaishan Group. Lead isotopic composition of sulfides in ores can be classified into two
groups (Group A and Group B). Group A is characterized by lower radiogenic lead with **Pb/**Pb ranging from
15.889 to 16.257, *"Pb/**Pb ranging from 15.158 to 15.455, and *®Pb/**Pb ranging from 35.112 to 36.271,
whereas Group B is characterized by higher radiogenic lead with **Pb/**Pb ranging from 17.871 to 18.990, *"Pb/
**Pb ranging from 15.509 to 15.672, and **Pb/**Pb ranging from 37.525 to 38.770. It is evident that the sulfides
in ores can be divided into the early depositional ones having fine—grained, layered and disseminated features and
the later ones having coarse —grained and veinlike features. Both of them contain lead isotope compositions of
Group A and Group B, but the former consists mainly of the features of Group A whereas the latter consists
mainly of the features of Group B. Based on tectonic patterns of lead isotope and related parameters, it can be
concluded that the lead of Group A was mainly derived from the upper crust and the orogenic belt with the
participation of some mantle —derived lead. The ore —forming materials of Group A were derived from the old
basement strata during the main ore—forming period, whereas the lead of Group B was mainly derived from the
late hydrothermal event with some influence of the Varisian granite to the north of the ore bodies. The lead of
the Jiashengpan ore deposit has a multi—source mixing structure.

Key words:lead isotope;origin of ore—forming materials;Jiashengpan lead—zinc—sulfur deposit;Inner Mongolia

About the first author:FU Chao, male, born in 1986, master candidate, mainly engages in the study of solid
mineral resources exploration and evaluation; E—mail: fuchaocugb@163.com.
About the corresponding author : WANG Jian—ping, male, born in 1972, associate professor, mainly engages in

the teaching and study of mineral deposit genesis and ore—prospecting regularity ; E—mail ; jpwang@cugb.edu.cn.



